The effect of rubrospinal tractotomy on a conditioned limb response in the cat.
Five cats were trained to perform a forelimb conditioned response to a paired tone CS/shock UCS. Rubrospinal tract section ipsilateral to the trained limb was carried out following criterion CR performance. Lesion sites were identified histologically and further confirmed by observation of cellular changes in the red nucleus contralateral to the trained limb. Tractotomy resulted in total or near-total loss of the CR. Prolonged postoperative training resulted in no increase in CR performance levels. The UCR remained unaffected, as did limb placing, accuracy of striking at moving objects, grooming, running and walking. Training of the opposite limb in two subjects resulted in mean scores of 90 and 85% within three sessions. Control lesions in those subjects resulted in no changes in CR performance scores. The red nucleus receives a substantial input from sensorimotor cortex and cerebellum, both of which have been shown to represent essential parts of the brain circuitry involved in associative learning and memory. Since pyramidotomy has no effect on limb CR performance [Vonedia TJ. Exp Neurol 1976;19:483-493], the possible role of the red nucleus/rubrospinal tract is discussed in terms of a critical trigger area for the expression of a learned motor response.